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FOREWORD

This is the first Project AGILE Semiannual Report. This and subsequent reports
prepared by this office replace the Quarterly Reports as the means of communicating
the AGILE RDT&E program to all interested Governmental agencies.

This report includes a description of existing and planned research and development

. programs as well as the status of the various RDT&E tasks currently under way. In the
Quarterly Report series, each of Project AGILE's eight subprojects was tabbed sepa-
rately; beginning with this report Subprojects I, II, and VIII have been consolidated for
reporting purposes.

This report is classified CONFIDENTIAL and is released to the foreign governments
participating in Project AGILE on a need-to-know basis. Information relating to some
of the tasks that require a higher classification is excluded and so noted. Also, because
this project contains the longer-range programs and objectives of Project AGILE it
should not be retransmitted to existing or potential Government contractors.

R C Phsbes

R, C, Phelps
Director for
Remote Area Conflict

i and ii
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ADVANCED RESEARCH PROJECTS AGENCY

PROJECT AGILE

REMOTE AREA CONFLICT RESEARCH & ENGINEERING

MISSION

Project AGILE performs research and engineering support for the military and
paramilitary forces engaged in or threatened by conflict in remote areas of the world.
Its activities are oriented toward the requirements of the local forces in these areas,
whereas the Service research and development agencies are primarily concerned with
the requirements of the U. S. forces.

At the present time, Project AGILE is providing research and engineering support
for the forces engaged in Vietnam and to the Ministry of Defense in Thailand. Pre-~
liminary discussions with the U. S. officials in other countries to explore the feasibility
and desirability of R&D support for those forces have been approved by the Offices of
the Secretary of Defense and State and are under way.

REQUIREMENT

There are several forms of conflict which lie below the threshold of that cate-
gorized by the term "Limited'" War, and there are many remote areas of the world
where discretely different environmental conditions affect the nature of any level of
conflict that can or does exist, The counterinsurgency conflict in Vietnam and the
border war between India and Red China are two current examples of quite different
types of warfare — each of which has some discrete materiel requirements,

The not unlimited economic, military, and technological assets of the U. S. sup-
port to those Free World countries threatened by or experiencing insurgency and other
forms of conflict in remote areas, the increasing capability of the Communist Bloc to
mount and support such activity, the wide-ranging commitments of the United States to
aid in the defense of threatened countries, the environmental and tactical peculiarities
of these conflicts, and the physiological and psychological nature of the indigenous per-
sonnel engaged all combine to establish the necessity that an integrated and improved
capability be developed within the U. S. Government to counter these threats. Project
AGILE was created to provide one of the essential elements ~ that of performing the
research, development, test, and engineering of more suitable and effective devices,
weapons, and equipment for employment under these conditions.

"ORGANIZATION

The mission assigned and the tasks to be performed have determined the general
form of Project AGILE organization,

Development of a capability to acquire and analyze data, from which requirements
for remote area conflict research and development are derived, has been accomplished

1
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by the creation and implementation of a plan for Research and Development Field Units;
two of the units are now in Southeast Asia, one located in Saigon and the other in
Bangkok, These Field Units bring to bear a broad spectrum of military and technical
capability; they are staffed by officers with research, development,and combat experi-
ence from each Service, and by civilians with scientific or technical specialties parti-
cularly suited to the tasks assignedtohcse units. The capabilities of the Field Units are
augmented from time to time by the assignment of teams of research, or technical
specialists on an ad hoc basis. Such teams are organized and staffed to perform specific
tasks which are either beyond the normal capability of the field unit to accomplish or of
such immediate concern that the task must be accomplished more rapidly than the cap-
ability and capacity of the permanent staff of the field unit permit.

These Research and Development Field Units are combined with a contingent of
military officers from the various Services of the host country to form Research and
Development Centers - the Combat Development and Test Center in Vietnam, CDTC~V,
and the Military Research and Development Center, MRDC, in Thailand. Until recently
the MRDC was known as CDTC~T, but has been renamed in accordance with the prefer-
ence of the host country. The Director of each Center is a senior officer of one of the
Services of the host country; his deputy is the senior American on the permanent staff
of the Field Unit, Basically, the organization plan for these Centers pairs a military
officer from the host country with each U. S. military officer. Although the initial
emphasis of Project AGILE was with Southeast Asia, and the presently existing Field
Units are concerned with Southeast Asia, similar representation is being considered by
OSD in other areas of the world.

An AGILE Staff in Washington performs those functions which are beyond the cap-
ability of the Field Units to perform in-country. It also provides the means for integrat-
ing and controlling the total effort, provides the scientific and technical support for the
various tasks and projects described below, and assembles and coordinates those ad hoc
groups which are sent into the field from time to time to augment the capability of the
Field Units., In addition, the Staff reviews the efforts of Field Units to insure that valid
data and requirements have been obtained or developed, and conducts broader studies
into the elements of remote area conflict,

The Staff provides or obtains the scientific and/or technical assistance required to
accomplish the various tasks, either in the field or in the U. S. It is charged with the
responsibility of maintaining liaison with all Service and civilian laboratories engaged
in or capable of supplying the specific talents required by the Project within the U. S.
and within other nations with whom the U. 8. is closely allied. One of the major objec-
tives of Project AGILE is to bring the broadest applicable spectrum of scientific and
technical capability to bear on the unique problems of remote area conflict, in an
endeavor to enhance substantially the capability of U, S, and friendly foreign govern-
ments threatened with, or engaged in, this form of conflict,

_REPORTS
Each Field Unit issues a monthly report, and in the past a quarterly report was
prepared in Washington summarizing the activities of the individual Field Units and the

work performed in CONUS. Beginning with this report, however, the Washington sum-
mary report.will be issued semiannually,

2
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In addition to a change in timing, changes in organization are reflected in this
report, Technical Areas and Tasks previously divided among Subproject 1- Tactical Unit
Weapons Systems, II - Area Fire Weapons Systems, and VIII - Research and Explora-
tory Development have been grouped into one Subproject called AGILE Subproject I -
Weapons, Individual Equipment, and Rations. Subproject VIII ie heing reconstituted with
new tasks, and Subproject II is being held open for possible reactivation with different
tasks, This report, therefore, consists of six subproject sections instead of eight, but
subproject numbering remains the same, with no tasks presently assigned to Sub-
projects 1I and VIII,

Both the Field Unit monthly reports and the Washington quarterly, now semi-
annual, reports receive wide distribution within the Department of Defense; additional
copies are provided to other interested Departments and Agencies and, on a need-to-
know basis, to the foreign governments participating in Project AGILE.,

Interim and final test reports for the individual tasks are prepared and distributed

as the information becomes available., These reports are summarized in the Field Unit
and Washington reports.

3 and 4
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AGILE SUBPROJECTI
WEAPONS, INDIVIDUAL EQUIPMENT, AND RATIONS

. (Combines former Subprojects I, I, and VHI)
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AGILE SUBPROJECT 1

WEAPONS, INDIVIDUAL EQUIPMENT, AND RATIONS

SUBPROJECT OBJECTIVE

To provide significant improvement in the weapons, individual equipment, and
rations required by the friendly local forces engaged in remote area conflict. Through
research and engineering, efforts are undertaken to develop effective, or improve the
effectiveness of, essential items which will provide maximum flexibility and superiority
in application for the local forces. The scope of this effort is from individual equipment
through tactical unit equipment, for both surface and tactical air employment.

SUBPROJECT BACKGROUND

Research and engineering requirements are to a great extent influenced by the
nature of the conflict in which the local forces of a friendly government are engaged.
Coupled with the nature of the conflict, the physical environment - such as terrain,
vegetation, climate, etc. - exerts a considerable influence on these requirements. In
general, such conflict places greater emphasis on the small tactical unit as the primary
combat element and stresses mobile, lightweight individual and supporting weapons and
equipment, rather than heavy support weapons such as tanks and large artillery.

These tactical units, to a considerable degree, must rely on individual weapons
and equipment capable of being hand carried into the combat areas. In these opera-
tions, the enemy generally is armed with lightweight and portable equipment consisting
of hand weapons, light machine guns, mortars, mines, etc., but possesses, in most
instances, the distinct advantage of being able to control the time and locale of contact
and, to a great extent, the degree of contact. Typical of one such advantage and one of
the most effective and common actions of the opposing enemy forces is the ambush.

One method of offsetting these significant enemy advantages is through better
equipment and more effective fire power. For the ambush situation, instantaneous and
saturating area fire, as well as aimed fire, is essential for enhanced survivability and
successful reaction.

Air power, in both the tactical close-air-support role and the offensive strike
role, should be able to provide a significant advantage to the friendly forces. However,
existing air weapons systems do not provide as great a capability as is desired or as is
possible to achieve within the existing state of the art.

CONFIDENTIAL
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CONDUCT OF PROGRAMS

Technical Area 1 -~ Weapons

The program for this technical area encompasses studies and development efforts
designed to provide local forces with improved weapon/ammunition systems that are
more compatible to their requirements, the environment of the area and the nature of
remote area conflict. Studies will be conducted to determine requirements, establish
feasibility, and select appropriate types of hardware. Development efforts will be con-
cerned with either the modification of existing U.S. military weaponry or the complete
cycle of weapon development from concept to end item, whichever is required to meet
identified requirements.

Technical Area 2 ~ Individual Equipment

The program conducted for this technical area is designed to provide the neces-
sary research and development to produce the various items of clothing and individual
equipment, other than weapons, required by local forces engaged in remote area con-
flict. Since conditions will vary from one country to another, research will be con-
ducted to accumulate data on the physical characteristics and sociology of the local
people for whom the equipment is intended, the environment of the area, the type of
conflict being fought, the availability of local materials and manufacturing sources,
etc., which will be taken into consideration in meeting the clothing and individual equip-
ment requirements of the particular country. Development will be concerned with
(1) the modification of existing items to make them more effective and suitable to the
local forces or (2) the production of a new item for which there may be a need.

Technical Area 3 — Rations

The program for this technical area is directed toward the research and develop-
ment of individual and group tactical rations which will sustain the local soldier for long
periods of extended combat operations without resupply. Research will be conducted to
determine the food products best suited to the taste and nutritional needs of the people
for whom the rations are intended. Development will utilize the large body of technical
knowledge that has been generated by the U.S. military and by private industry on food
and food packaging to provide these improved rations for the local forces. The pro-
gram will be conducted on a cooperative basis between the U.S. and the local military
and technical establishments using local resources and manufacturing capabilities.
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SUBPROJECT I TECHNICAL AREAS, TASKS, AND SUBTASKS

Listed below are the major technical areas, and the tasks and subtasks in each
area, with which this subproject is concerned.. Succeeding pages contain the summaries
of their objectives and status.

Technical Area 1. Weapons

Task A. Individual Weapons
(1) Assault Rifle
(2) Special Shotguns
(3) Portable Flamethrowers
(4) Rifle Grenades
Task B. Surface-Borne Crew-Served Weapons
(1) Cupolas for M~113 Armored Personnel Carrier
(2) Quad Machine Guns
(3) Salvo Squeeze-Bore .50/.30 Caliber Machine Guns
(4) Multiple Grenade Launcher
(5) Lightweight Mortars
(6) Stoner 63 Weapons System
Task C. Aerial Weapons and Munitions
(1) Counterinsurgency Aircraft
(2) Assisted Take~Off
(3} Delayed Proximity Fuze
(4) Target-Marking Munitions and Devices
(5) Illuminating Flares
(6) Antipersonnel Bc;mbs
Task D. Special Weapons

(1) Camouflaged Antipersonnel Mines

7
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(2) Microrocket Pistol and Projectile
(3) Fuel-Air Explosive (FAX)
(4) Helicopter Trap Weapon (HTW)
(5) Strip Bullets
(6) High-Intensity Sound Generator
(7) Village and Outpost Security
Task E. Lethal and Nonlethal Weapon Systems
(1) Weapon Systems Studies and Research

Technical Area 2. Individual Equipment

Task A. Clothing and Equipment
(1) Improved Individual Combat Equipment
Task B. Remote Area Power Sources
(1) Power-Sources Study
(2) Thermoelectric Generator
(3) Hydroelectric Generator
Task C. Lightweiglit Armor Materials and Protective Devices
(1) Penetration Mechanics Phenomenology
(2) Projectile-Energy Absorption
(3) Materials Research

Technical Area 3. Rations

Task A. Individual and Group lations
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Technical Area 1 - Weapons

Task A - Individual Weapons

Background

The environment and nature of conflict in remote areas place considerable em-
phasis on the individual soldier and the effectiveness of his weapons. The use of stand-
ard U.S. military weapons does not always meet the requirements peculiar to the local
forces in this type of conflict where there are significant differences existing between
the local soldier and his U.S. counterpart for whom these weapons were designed.
These differences, in the main, are physical stature, military training, and combat
experience.

To overcome these differences, concentration is required on the development of
individual weapons that are lighter in weight, less complicated, easier to maintain,
more accurate, and capable of higher rates of fire. The over-all goal is to achieve a
greater compatibility among these weapons, the individual soldier, and the environ-
ment in which he must fight.

(1) Assault Rifle

Objective - To develop a lightweight individual weapon/ammunition system that
is better suited to the local soldier, is more effective, and has a greater capability for
delivery of accurate, high rates of fire.

Progress to Date - As one of the alternative means of providing a weapon/am-
munition system which can better satisfy the requirement for an improved basic in-
fantry weapon, the Armalite Rifle (AR-15) was selected for test and evaluation. The
Armalite AR-15 Rifle is a lightweight, gas-operated rifle capable of fully automatic
fire and is equipped with a 20-round detachable magazine. It is chambered for a
. 223=-caliber cartridge, firing a 55-grain fully jacketed bullet at a muzzle velocity of
3200 feet per second. The empty weight of the weapon is 6-1/4 pounds. An integral
muzzle device is incorporated as part of the barrel which serves as flash suppressor,
grenade launcher, and front support for a bayonet. Standard accessories include
bayonet with scabbard, bipod with case, grenade-launching sight,and cleaning rod.

Following favorable observations of AR-15 Rifle demonstrations in Vietnam
during August, 1961, it was decided to procure sufficient numbers to conduct a full-
scale combat evaluation of the AR-15 Rifle by selected RVNAF. In December, 1961,
the Secretary of Defense approved the procurement of 1000 AR-15 Rifles, necessary
ammunition, spare parts, and accessories for the evaluation. Operational evaluation
and testing in Vietnam began in February and was terminated in July, 1962, followed
shortly thereafter by a final report of test.
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The original AR-15 test weapons have been undergoing a program of rehabilita-
tion at the ARVN 80th Ordnance Rebuild Depot. This program is of particular interest
at this time because of the quantity procurement of the AR-15 Rifles for the U.S.
Forces. Repair-parts usage data obtained from the rehabilitation program will be of
considerable value in determining the appropriate number of repair parts to procure
for these units.

In addition to the repair-parts usage data, other data are being compiled under
field conditions on wound effects, malfunctions, and parts failures, together with the
causes and suggested modifications for correction.

Plan and Schedule to Complete - The rehabilitation program and the data collec~
tion were terminated 31 December 1963. A field report will be rendered shortly,
which will be sent to the interested Services for their information and appropriate
action. The rendition of that report will bring this subtask to completion.

{2) Special Shotguns

Objective - To develop special shotgun/ammunition systems for use by local
military and paramilitary forces in village defense and counterambush situations.

Progress to Date - In order to fulfill the objective, a three-part program was
undertaken in November, 1962, by the U.S. Army Weapons Command for ARPA/AGILE
to provide answers to the following questions. First, based on present technology,
which of the commercially available shotguns are most suitable for use by local mili-
tary personnel and what rapid modifications can be made at this time to standardize
commercial designs in order to best suit the military purpose? Second, based on the
needs of paramilitary or civil defense forces, what shotgun design is best suited to
their requirements, taking into account the much larger numbers of such weapons
which would have to be supplied and the relatively lower state of training of these
forces? Third, based on the most advanced state of weapon design, what are the
desired characteristics for the optimum military shotgun.

The program was comprised of the following:

(1) PartI - A "quick fix" of commercial shotguns/ammunition most
suited for military use.

(2) Part Il - A study of a shotgun/ammunition system having limited
life, low production cost, low recoil, and light weight, which will
be suitable for use by a small-statured individual in the defense
of a village or hamlet.

-
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Part III - Establishment of the technical design characteristics of
an optimum military shotgun/ammunition system.

In addition to the U.S. Army Weapons Command, work on this subtask was also
conducted by the Ballistic Research Laboratories, Frankford Arsenal,and Springfield

Armory.

Because of Military Assistance Program (MAP) procurement of large numbers
of shotguns for use in the Republic of Vietnam, the urgency of this subtask was re-~
duced. Additionally, the study for Part II of the program was completed in July, 1963.
For these and other reasons it was decided to terminate this program on 30 September
1963 and bring the work in progress to a logical conclusion as soon thereafter as
practicable.

Final reports on all parts of the program have been received and reflect the fol-
lowing accomplishments:

(1)

(2)

Part I - Based on extensive testing, the following commercially
manufactured 12-gauge shotguns, with modifications, were selected:

Pump Action - Remington Model 870
Semiautomatic -~ Remington Model 11-48
Bolt Action - Mossberg Model 195 KA

Based on the results of the ammunition testing conducted, it was de-
termined the Winchester experimental plastic shot-shell, folded
crimp-hard, loaded with No. 4 buckshot was the best.

Part II - The study confirmed the feasibility of developing a limited-
life shotgun/ammunition system for use by individuals of small stature
in village and hamlet defense. It was determined that:

{a) Shotguns having a mechanically controlled life of 100
rounds can be produced at a cost of §15.00 to $20, 00
each.

{(b) Ammunition life can be controlled by the use of encapsu-
lated corrosive materials, fungi, and/or unstable pro-
pellant or primer mix. However, additional investigations
will be required to determine which method or methods
are most feasible from the standpoint of safety, reliability,
and economic fabrication.

(3) Part III - Several analytical, experimental, and péra.metric effective-

ness studies were conducted to establish the technical design charac-
teristics of an optimum military shotgun/ammunition system. Although
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. considerable work was accomplished in this part prior to program
" termination, much remains to be done before the design character~
istics are complete. :

Plan and Schedule to Complete - Although this program was terminated prior to
completion, it had, nonetheless, generated a considerable amount of valuable data on
shotgun/ammunition systems. These data are available to all interested Governmental
agencies through the final reports of the ARPA Shotgun Development Program pre-
pared by the U,S. Army Weapons Command.

Since no further effort in this area is planned at'this time, this subtask will not
appear in future Project AGILE reports.

{3) Portable Flamethrowers

Objective - To develop portable flamethrowers which are light enough to be car-
ried on deep patrols and which have greater range and lethality.

Progress to Date - The U.S. portable flamethrower available to ARVN is the
M2A1, which carries approximately 5 gallons of fuel and has a combat weight of about
72 pounds. The M2Al has been found to be too heavy for the ARVN soldier to carry in
combat operations. Based on anthropometric studies, it was determined that the
combat load of the ARVN soldier should not exceed one-third of his body weight, or
about 35 pounds maximum.

In the search for a flamethrower of lighter weight than the M2Al the CDTC-V
conducted tests to determine the suitability and operational utility of the U. 5. One-Shot
Portable Flamethrower, M8, and the West German Single-Burst Flamethrower,
DM-14, as portable, lightweight flame weapons for Vietnamese Forces. The MS8 has
a capacity of approximately 2 gallons of fuel and weighs about 27 pounds when combat
loaded. The DM-14 utilizes a solid fuel and weighs about 20 pounds. The results of
this test are contained in the CDTC-V Report of Test dated 30 June 1963. The report
concludes the ARVN requires a portable flamethrower of lighter weight than the M2Al;
the DM-14 does not satisfy this requirement; the M8 is about the correct weight for the
ARVN soldier (approximately 30 pounds) and has the advantage of an adjustable flame
over the solid-fuel flamethrower. A satisfactory solid-fuel-projection portable flame-
thrower could be designed, but would require a protracted period of development; and
since the M8 is an obsolete item of equipment, the standard U.S. Army Portable
Flamethrower, M9-7, could be modified within a few months to meet ARVN
requirements.

The report of test recommended that there be no additional procurement of the

DM-14; that R&D agencies investigate the feasibility of designing a satisfactory solid-
fuel portable flamethrower; and that the M9-7 Portable Flamethrower be lightened from
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50 to 30 pounds by removing one fuel tank and making other modifications, and that a
number be sent to the CDTC-V for operational test. The U.S. Army has been asked
for its comments on these recommendations.

The Institute of Defense Analyses completed a confidential study "Research Guid-
ance for the Development of Flame Weapons'" (U) for ARPA in September, 1963. The
study was conducted to answer two questions: (1) What are the potentials for improving
flame weapons through further research and development?, (2) Are there flame weapons
with unique applicability to counterinsurgency? The study investigated fundamental
problems influencing new directions in flame weapons, technical efforts justifying im-
mediate additional support, resurrection of devices developed during WW II, and tech-
nical problems of secondary priority. In brief, the study recommmends that primary
effort be devoted to research in advancing the state of the art for use of flame as a
weapon, with secondary efforts being directed toward the improvement of flame devices
for counterinsurgency.

Plan and Schedule to Complete - Following resolution of the recomimendation for
the modification of the M9-7 Portable Flamethrower, efforts in this subtask are now
scheduled for completion and will not appear in future Project AGILE reports. 1Itis
planned, however, that any future efforts in this technical area will be devoted to re-
search to advance the state of the art of flame as a weapon.

(4) Rifle Grenades

Objective - To investigate methods of (1) launching rifle grenades with standard
ball ammunition rather than with the special grenade-launching cartridges, (2) achieving
improved fuzing, and (3) attaining an air-burst capability in order to provide higher
lethality per pound of weight. .

Progress to Date - A grenade capable of being launched from the M-1, M-14, or
AR-15 rifles has been daveloped by the U.S. Naval Ordnance Test Station. The grenade
weighs 1.3 pounds and has a maximum range of 250 yards when launched from the .30-
caliber M-1 or M-14 rifles and 150 yards when launched from the . 223 AR-15 rifle.
The energy to drive the grenade is derived from two sources, high-pressure propellant
combustion products and momentum transfer from the bullet. The first source is
simply the confinement of the hot gases in the rear portion of the grenade which drives
the grenade like a piston. The second source of energy is momentum transfer effected
by trapping the bullet in a stack of titanium disks alternated with aluminum washers.
The aluminum washers provide a path of least resistance, which insures that the bullet
is contained within the momentum-transfer device, and the disks have elastic proper-
ties under high-impact loading which enable effective momentum transfer from the
bullet to the grenade. Use of this latter propulsion method results in rececil impulse of
lower amplitude and longer duration than with the usual blank-fired grenade. The dis-
comfort felt by the shooter is significantly reduced.
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